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(54) DEVICE FOR MEASURING POLLUTANT ADSORPTION/DESORPTION CHARACTERISTIC OF 
SURFACE BED SEDIMENTS AND USE METHOD THEREFOR

(57) The present invention discloses a device for
measuring adsorption/desorption of contaminants onto
surface bed sediments and a method of using the device.
The measurement device includes a sediment sample
disc, a sample holder, a reaction cylinder, a liquid collec-
tion cylinder, and a liquid circulating member from inside
to outside, the liquid circulating member consisting of rub-
ber pipes and a peristaltic pump. According to the method
of using the device for measuring the adsorption/desorp-
tion of contaminants onto surface bed sediments, the full
contact of bed sediments with pore water and the full
exchange of overlying water with pore water are realized
through liquid circulation without changing the arrange-

ment modes of the bed sediments; any thickness of bed
sediments can be performed on experiments, particularly
for thin-layer bed sediments; and natural permeation and
accelerated permeation of pore water through bed sed-
iments can be switched simply by adjusting the flow rates
of the peristaltic pump and by opening/closing of vent
holes. Adsorption characteristic parameters obtained
through the device and the method provide, for water
quality models, data support which conforms to the nat-
ural existing condition of bed sediments and is more sci-
entific and reasonable, and the device and the method
achieve significant environmental benefits.
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Description

BACKGROUND OF THE INVENTION

TECHNICAL FIELD

[0001] The present invention belongs to the field of sediment characteristic measurement, and relates to a device for
measuring the adsorption/desorption characteristic of sediments on contaminants and a method of using the device.

BACKGROUND ART

[0002] In recent years, the environmental effects of sediments have been increasingly highlighted. The sediments can
adsorb/desorb contaminants under different environmental conditions, and become the source and sink of river con-
taminants, thereby adjusting the water environment. Surface bed sediments are in direct contact with the overlying water
body and have a relatively small grain size. They are the main part of bed sediments for adsorption/desorption of
contaminants, and have significant environmental effects; therefore, the measurement of the adsorption/desorption
characteristic of the surface bed sediments is of great significance in evaluation of a water ecological environment. Most
of the river beds, particularly in plain rivers and lakes, consist of cohesive and fine sediments, which have a large
adsorption capacity and play an important role in self-adjustment of water ecology. Therefore, it is necessary to provide
a reasonable and effective device for measuring the pollutant adsorption/desorption characteristic and a method of using
the device according to the features of the surface bed sediments.
[0003] Bed sediment mainly adsorb contaminants through interaction with pore water. The contaminants in the overlying
water are mainly absorbed/desorbed by bed sediment through ion diffusion and exchange of overlying water with pore
water. Therefore, in simulation of adsorption of contaminants in the overlying water body by the surface bed sediments
during design of the measurement device, the transport characteristics of contaminants among bed sediments, pore
water and overlying water should be taken into full account. Besides, surface bed sediments that play a key role in the
migration and transformation of contaminants are generally very thin, and the currently proposed experimental devices
for the adsorption/desorption performance of sediments fail to fully consider these features.
[0004] The most commonly used method is a batch experiment by using an orbital shaker incubator. Experiments of
contaminant adsorption/desorption by a certain quantity of sediments are performed in batches of small containers by
using the orbital shaking method, to obtain an isothermal adsorption curve and an adsorption kinetic curve of the sedi-
ments. This method is mainly applicable to researches of the adsorption/desorption capability of sediment particles, and
cannot derive the adsorption characteristic of the sediments in the arrangement modes of bed sediments and the
characteristics of interaction between bed sediments and the pore water. Due to high-frequency oscillation and small
reaction space, the sediments fully contact with the contaminants, and the water-sediment contact area is greatly in-
creased, resulting in over-estimation of the contaminant adsorption quantity of the bed sediments, which has a negative
effect on the forecast of a water ecological environment. Besides, this method cannot simulate the thickness feature of
bed sediments and the permeable boundary thereof, so that the measured adsorption/desorption curve of the sediments
differs greatly from the actual situation.
[0005] In a conventional soil column experiment, a hole is formed on a side wall of a container accommodating a soil
column, and contaminants are injected from one end and are received from the other end, so as to observe migration
and transformation of the contaminants in the soil column and the interception capability of soil on the contaminants.
This method takes into consideration the permeability of pore water in soil layers, but the container is not a device for
quantitatively measuring the adsorption/desorption capability of certain soil layers. The water-sediment contact is inad-
equate, and the adsorption/desorption quantity of bed sediments in a certain layer cannot be provided quantitatively;
therefore, a corresponding isothermal adsorption curve and a corresponding adsorption kinetic curve cannot be drawn.
Besides, the permeability of bed sediments simulated by this method is only natural permeation under the effect of
gravity, and the permeation pressure on the bed sediments cannot be controlled and adjusted in different working
conditions. In normal conditions, the soil column/sediment column is thick and is dozens of centimeters thick, so that it
is impossible to perform experimental researches on thin-layer bed sediments.
[0006] An invention patent No. "CN 102590479 A" discloses a method and a device for testing the flux of contaminants
in river-lake sediments based on a diffusion theory. According to this method, riverbed sediments are placed in a base
cylinder, overlying water is injected therein, stratified sampling is performed on the overlying water during different periods
of time, and the release flux of contaminants in the sediments is calculated according to a diffusion theory. This method
is mainly used for calculating the release flux of bed sediments. The bed sediments are completely static at the bottom
of the device, and the overlying water and the pore water can only interact through ion diffusion, without the dynamic
exchange between them. Therefore, this method is applicable to a water body with weak hydrodynamic force, for example,
a lake where the exchange between the overlying water and the pore water is weak. The bottom boundary of the bed



EP 3 441 759 A1

3

5

10

15

20

25

30

35

40

45

50

55

sediments is impermeable, which definitely affects the contact between the lower-layer bed sediments and the pore
water, and does not conform to the natural conditions. Just like the conventional soil column experiment, this method
cannot quantitatively provide the adsorption/desorption quantity of bed sediments in a certain layer, and therefore, cannot
draw a corresponding isothermal adsorption curve and a corresponding adsorption kinetic curve. Meanwhile, this method
is applicable to a situation that the thickness of sediments is greater than 5 cm, and is inapplicable to thin-layer bed
sediments.
[0007] In a circulating water tank experiment, sediments are laid on the bottom of a water tank, and water is enabled
to circulate on the surface of the bed sediments under the power provided by a water pump or turbine. This method
mainly studies the impact of hydrodynamic flow on adsorption/desorption of sediments and more conforms to the action
situation of the hydrodynamic flow in natural conditions. However, this method does not consider the boundary condition
that the bottom of the bed sediments is permeable and has a certain permeation pressure, so that the exchange between
the pore water and the overlying water is limited, and besides, the experimental device is inapplicable to batch experi-
ments; therefore, an adsorption characteristic curve of the surface bed sediments cannot be drawn.

SUMMARY OF THE INVENTION

[0008] The present invention provides a device for measuring the adsorption/desorption characteristic of surface bed
sediments on contaminants and a method of using the device, which solves the problems in the prior art that the
characteristics of full interaction between surface bed sediments and pore water and full exchange between overlying
water and pore water cannot be satisfied, the situation that the bottom boundary of bed sediments is permeable and the
permeation pressure is controllable cannot be simulated. Meanwhile, the present invention can perform adsorption/de-
sorption experiments on surface bed sediments of any thickness. The specific technical problems are described as follows:
Although batch experiments can be performed by using a constant-temperature oscillation box to conveniently provide
an adsorption/desorption characteristic curve of sediments, the water-sediment contact is over sufficient due to high-
frequency oscillation, resulting in a significant increase of the water-sediment contact area and an apparently larger
adsorption/desorption quantity of the sediments. Although a conventional sediment column experiment can take into
account the permeability of soil layers, it cannot draw a corresponding isothermal adsorption curve and a corresponding
adsorption kinetic curve for a certain sediment layer. The permeability of bed sediments simulated by this method is
only natural permeation under the effect of gravity, and the permeation pressure cannot be adjusted and controlled. In
a method and a device for testing the flux of contaminants in river-lake sediments based on a diffusion theory, dynamic
exchange between overlying water and pore water is neglected, a bottom boundary is impermeable, and an isothermal
adsorption curve and corresponding characteristic parameters of sediments cannot be obtained. Although a circulating
water tank experiment more conforms to the situation of hydrodynamic flow in natural conditions, it rarely considers the
boundary condition that the bottom of bed sediments is permeable and has a certain permeation pressure, so that the
exchange between pore water and overlying water is limited, and besides, the experimental device is inapplicable to
batch experiments; therefore, an adsorption characteristic curve of surface bed sediments cannot be drawn.
[0009] To solve the above technical problems, the present invention can be implemented through the following technical
solution:
A device for measuring the adsorption/desorption characteristic of surface bed sediments on contaminants is provided,
which includes a reaction cylinder, a liquid collection cylinder, and a liquid circulating member from inside to outside.
The liquid collection cylinder is a cylinder with a reaction cylinder in the upper part. The upper surface of the reaction
cylinder is an opening on the upper surface of the liquid collection cylinder. The reaction cylinder has an opening on the
bottom and is suspended in the liquid collection cylinder. Two vent holes are symmetrically provided on the wall of the
reaction cylinder and are two thirds of the height of the reaction cylinder away from its bottom. A sample holder and a
sediment sample disc are placed inside the reaction cylinder. The liquid circulating member consists of rubber pipes
and a peristaltic pump.
[0010] The liquid collection cylinder as mentioned-above, the reaction cylinder is formed in the upper part of it. The
upper surface of the reaction cylinder is an opening on the upper surface of the liquid collection cylinder, the outer wall
of the reaction cylinder is the inner wall of the liquid collection cylinder. The distance from the bottom of the reaction
cylinder to the bottom of the liquid collection cylinder is greater than a half of the overall height of the liquid collection
cylinder, ensuring that the total volume of the reaction cylinder is smaller than the volume of the lower part of the liquid
collection cylinder. During experiments, the total volume of the liquid for reaction should be smaller than the volume of
the reaction cylinder; however, in a natural permeation mode, the total volume of the liquid for reaction may exceed the
volume of the reaction cylinder, but is smaller than the total volume of the liquid collection cylinder. In this way, after the
vent holes are closed, the liquid level in the reaction cylinder is prevented from being too high to cause overflow, and
the liquid level in the liquid collection cylinder is also prevented from being too high to cause immersion of the sediment
sample disc.
[0011] The reaction cylinder as mentioned-above, is in the upper part of the liquid collection cylinder, and the upper
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surface of it is an opening on the upper surface of the liquid collection cylinder. The diameter of the opening on the
bottom surface of the reaction cylinder is smaller than the diameter of the opening on the top surface of the reaction
cylinder and the diameter of the bottom surface of the sample holder. In this way, the reaction cylinder can support the
sample holder and achieve close connection to the bottom of the sample holder, such that the liquid in the reaction
cylinder can completely permeate into the liquid collection cylinder through the bottom of the sediment sample disc.
[0012] The sample holder has a frame structure, and the sediment sample disc is placed on the bottom of the sample
holder. The bottom of the sample holder is hollow-out and can be woven with a nylon rope, such that the sample holder
can support the sediment sample disc, is permeable without changing the permeability of the sediment sample, and
makes it convenient to transfer the sediment sample. The diameter of the bottom of the sample holder is slightly smaller
than the diameter of the opening on the top of the reaction cylinder, and is greater than the diameter of the opening on
the bottom of the reaction cylinder.
[0013] In view of the above, the sediment sample disc is placed on the sample holder, and is a hollow cylinder with
its diameter being equal to the diameter of the bottom of the sample holder. During experiments, a plastic woven sleeve
is fitted on the sediment sample disc from the bottom, and is externally tied with a rubber band. The plastic woven sleeve
can ensure the permeability of the bed sediment sample, can simulate the permeation characteristic of the lower boundary
of the bed sediments, and meanwhile can fix the bed sediments in the reaction cylinder.
[0014] In the liquid circulating member, the two rubber pipes extend from the peristaltic pump, one of the rubber pipes
is connected to the bottom of the liquid collection cylinder, and the other is connected to the wall of the reaction cylinder
and is closely attached to and fixed on the wall. The liquid in the reaction cylinder on the upper part passes through the
sediment sample and enters the lower part of the liquid collection cylinder, while the liquid in the liquid collection cylinder
enters the reaction cylinder on the upper part under the power provided by the peristaltic pump, thus forming water
circulation in the device. Therefore, full contact of bed sediments and pore water and full exchange of pore water and
overlying water are satisfied.
[0015] By using the device for measuring the adsorption/desorption characteristic of surface bed sediments on con-
taminants, the permeation rate (circulation rate of an aqueous solution) of the sediment sample is controllable through
control of the opening/closing of the vent holes on the side wall of the reaction cylinder and the flow of the peristaltic
pump, such that the permeation pressure of the bed sediments is controllable.
[0016] Based on the above, a method of using the device for measuring the adsorption/desorption characteristic of
surface bed sediments on contaminants includes the following steps:

1) preparing a bed sediment sample; according to the set thickness of bed sediments, transferring the bed sediment
sample of the set thickness to the sediment sample disc fixed with the plastic woven sleeve, or laying the surface
layer sediment sample collected on-site in the sediment sample disc fixed with the plastic woven sleeve according
to the set thickness; placing the sediment sample disc on the sample holder, and placing the sample holder in the
reaction cylinder;

2) setting the flow of the peristaltic pump; if a solution passes through the bed sediment sample in a natural permeation
mode, opening the vent holes on the side wall of the reaction cylinder, and calculating the flow of the peristaltic
pump by using a natural permeation rate according to a formula below, generally the flow of the peristaltic pump
being slightly greater than the permeation flow, where if the liquid level in the reaction cylinder is too high, the solution
is discharged into the liquid collection cylinder through the vent holes on the side wall; if the solution passes through
the bed sediment sample in an accelerated permeation mode (the set permeation rate is greater than the natural
permeation rate), closing the vent holes on the side wall of the reaction cylinder to form a negative pressure in the
liquid collection cylinder and accelerate permeation of the pore water, where the flow Q of the peristaltic pump is
calculated by using the following formula: 

where Q-the flow of the peristaltic pump, mL/min; d-the inner diameter of the sediment sample disc, cm;

v-the permeation rate, cm/s, the natural permeation rate being preliminarily selected as 5310-4 cm/s;

3) injecting the prepared liquid of set concentration and volume into the reaction cylinder, turning on the peristaltic
pump, and timing the experiment, where the solution in the liquid collection cylinder enters the reaction cylinder
through the rubber pipes, and the solution in the reaction cylinder passes through the sediment sample and drips
into the liquid collection cylinder, thus forming interaction between the bed sediments and the circulating solution;
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4) extracting 10 mL of the liquid from the reaction cylinder by using a needle tube at set times, guiding the extracted
liquid through a 0.45 mm aqueous filter membrane; measure the liquid concentration at the set times to obtain an
adsorption/desorption kinetic curve of the bed sediments, and use the difference between the initial and final liquid
concentration to calculate the adsorption/desorption quantity of sediments; after the experiment ends, airdrying and
weighing the bed sediments in the sediment sample disc, to obtain dry weight of the surface bed sediments, such
that the adsorption/desorption quantity of the bed sediments per unit mass or per unit area is obtained, and therefore
the adsorption/desorption characteristic of the surface bed sediments is obtained.

[0017] Particularly, based on the above device, a pore water real-time sampling device can be added in the device.
The obtained liquid is mixed pore water that permeates downward within a short term (generally a mean value within 5
to 15 minutes, which depends on the capacity of the pore water sampling member and the downward permeation rate
of the pore water), which can obtain the mean concentration of the pore water in the time period. By acquiring the mean
concentration of the pore water that permeates downward within a short term, the concentration change of each com-
ponent in the pore water migrating downward in different working conditions with time can be studied, to obtain the
buffering rule of the bed sediments against contaminants.
[0018] The real-time measurement of pore water concentration is implemented by arranging a pore water sampling
member in the liquid collection cylinder. The pore water sampling part includes a pore water sampling member and a
pore water sampling tube. An opening is formed on the side wall of the vessel at the upper part of the pore water collector.
One end of the pore water sampling tube is retained in the opening on the side wall of the vessel, and the other end
extends out of the device through the vent hole at one side of the reaction cylinder, to facilitate sampling. The diameter
of the opening on the side wall of the vessel at the pore water sampling member, the diameter of the vent hole, and the
diameter of the pore water sampling tube are consistent, which meets the requirement of air-tightness in the liquid
collection cylinder during accelerated permeation and meanwhile facilitates fixing of the pore water sampling tube.
[0019] The upper part of the pore water sampling member is a wide and shallow vessel of a small capacity, which
stands in the liquid collection cylinder through a middle support rod and a bottom counterweight member. The wide and
shallow vessel, the middle support rod, and the bottom counterweight member are fixedly connected. The wide and
shallow vessel is used for collecting the liquid directly permeating downward from the sample disc, and the downward
permeating liquid overflowed from the vessel flows into the liquid collection cylinder. The support rod is used for holding
the vessel at the upper part of the liquid collection cylinder, to avoid mixing with the liquid permeating downward into
the liquid collection cylinder before. The counterweight is mainly used for fixing the pore water sampling member to
prevent tilting of the pore water sampling member due to buoyancy.
[0020] During preparation of the experiment, according to the fact whether the pore water needs to be collected in
real time, the pore water sampling member is placed in or taken out of the liquid collection cylinder before the experiment
starts. The collected liquid reflects the mean concentration of the pore water migrating downward within a period of time
which is determined by the capacity of the pore water sampling member. The time t is calculated by using the following
formula: 

where V-the volume of the wide and shallow vessel at the upper part of the pore water sampling member; Q-the flow of
the peristaltic pump after liquid circulation is balanced in the device.
[0021] Compared with the prior art, the present invention has the following beneficial effects:
The most significant advantage of the device for measuring the adsorption/desorption characteristic of surface bed
sediments on contaminants is that full contact of bed sediments and pore water and full exchange of overlying water
and pore water can be realized without changing the existing form of the bed sediments. The device can perform
experiments on bed sediments of any thickness, particularly thin-layer bed sediments (below 5 cm thick). Meanwhile,
the device can also simulate natural conditions to realize the boundary condition that the bottom of the bed sediments
is permeable and has a controllable permeation pressure, and can be switched between natural permeation and accel-
erated permeation simply by adjusting the flow of the peristaltic pump and by opening/closing of the vent holes. Besides,
by adding the pore water sampling member, the mean concentration of the pore water that permeates downward within
a short term (generally 5 to 15 minutes) can be obtained in real time, to more comprehensively acquire effect information
of the bed sediments on exogenous substances. The peristaltic pump can enable multiple pipelines to work in parallel.
The device has a simple structure and is easy to fabricate. It makes possible batch processing of sediments, and thus
can more conveniently and rapidly acquire an adsorption kinetic curve, an isothermal adsorption curve, and the adsorp-
tion/desorption capacity that conform to natural features of the bed sediments. Adsorption characteristic parameters
obtained through the device and the method provide, for water quality models, data support which conforms to the natural
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existing condition of bed sediments and is more scientific and reasonable, and the device and the method can achieve
significant environmental benefits.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

FIG. 1 is a schematic structural diagram of a device for measuring the adsorption/desorption characteristic of surface
bed sediments on contaminants according to the present invention;

FIG. 2 is a schematic structural diagram of a sample holder and a sediment sample disc;

FIG. 3 shows a front view and a top view of a reaction cylinder and a liquid collection cylinder as the main part of
the device;

FIG. 4 is a schematic structural diagram of the device after a pore water sampling part is added;

FIG. 5 is a schematic structural diagram of the pore water sampling part;

FIG. 6 shows an adsorption kinetic curve of bed sediments per unit area which is obtained by using the measurement
device of the present invention according to Example 1;

FIG. 7 shows a curve illustrating the change of the release quantity of bed sediments per unit area with time which
is obtained by using the measurement device of the present invention according to Example 2, and shows comparison
with a standing and release process of bed sediments in a cylindrical column.

[0023] In the drawings, 1-liquid collection cylinder; 2-reaction cylinder; 3-sample holder; 4-sediment sample disc; 5-
vent hole; 6-liquid circulating member; 7-rubber pipe; 8-peristaltic pump; 9-pore water sampling member; 10-pore water
sampling tube.

DETAILED DESCRIPTION OF THE INVENTION

[0024] The present invention is further described in detail below by reference to the specific embodiments and the
accompanying drawings.
[0025] As shown in FIG. 1, a device for measuring the adsorption/desorption characteristic of surface bed sediments
on contaminants includes a sediment sample disc 4, a sample holder 3, a reaction cylinder 2, a liquid collection cylinder
1, and a liquid circulating member 6 from inside to outside. The liquid circulating member 6 consists of rubber pipes 7
and a peristaltic pump 8. The liquid collection cylinder 1 is a cylinder with an opening in the upper part. The reaction
cylinder 2 is formed by the opening in the upper part of the liquid collection cylinder 1. The reaction cylinder 2 has an
opening on the bottom and is suspended in the liquid collection cylinder 1. Two vent holes 5 are symmetrically provided
on the wall of the reaction cylinder 2 and are two thirds of the height of the reaction cylinder away from its bottom. The
sample holder 3 is fitted in the reaction cylinder 2 and has a frame structure. The bottom of the sample holder is hollow-
out and is connected to the opening on the bottom of the reaction cylinder 2. The sediment sample disc 4 is placed on
the sample holder 3, and is a hollow cylinder with its diameter being equal to the diameter of the bottom of the sample
holder 3. The two rubber pipes 7 extend from the peristaltic pump 8, one of the rubber pipes is connected to the bottom
of the liquid collection cylinder 1, and the other is connected to the wall of the reaction cylinder 2 and is closely attached
to and fixed on the wall. The liquid in the reaction cylinder 2 on the upper part passes through the sediment sample and
enters the lower part of the liquid collection cylinder 1, while the liquid in the liquid collection cylinder 1 enters the reaction
cylinder 2 on the upper part under the power provided by the peristaltic pump 8, thus forming water circulation in the device.
[0026] As the reaction cylinder 2 is formed by the opening in the upper part of the liquid collection cylinder 1, the outer
wall of the reaction cylinder 2 is the inner wall of the liquid collection cylinder 1, as shown in FIG. 3. The distance from
the bottom of the reaction cylinder 2 to the bottom of the liquid collection cylinder 1 is greater than a half of the overall
height of the liquid collection cylinder 1, ensuring that the total volume of the reaction cylinder 2 is smaller than the
volume of the lower part of the liquid collection cylinder 1. During experiments, the total volume of the liquid for reaction
should be smaller than the volume of the reaction cylinder 2. In this way, after the vent holes are closed, the liquid level
in the reaction cylinder is prevented from being too high to cause overflow, and the liquid level in the liquid collection
cylinder 1 is also prevented from being too high to cause immersion of the sediment sample disc 4.
[0027] The diameter of the opening on the bottom surface of the reaction cylinder 2 is smaller than the diameter of
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the bottom surface of the sample holder 3, and the latter is smaller than the diameter of the opening on the top surface
of the reaction cylinder 2, such that the bottom of the reaction cylinder 2 supports the sample holder 3 and is closely
connected to the bottom of the sample holder 3. Thereby, the liquid in the reaction cylinder 2 completely permeates into
the liquid collection cylinder 1 through the sediment sample in sediment sample disc 4.
[0028] The frame structure of the sample holder 3 is shown in FIG. 2, and is mainly used for laying and transfer of the
bed sediment sample. The bottom of the sample holder is hollow-out and can be woven with a nylon rope to support
the sediment sample disc 4. The diameter of the bottom of the sample holder 3 is slightly smaller than the diameter of
the opening on the top of the reaction cylinder 2, and is greater than the diameter of the opening on the bottom of the
reaction cylinder 2.
[0029] The sediment sample disc 4 is placed on the sample holder 3, and is a hollow cylinder, as shown in FIG. 2.
The diameter of the sediment sample disc 4 is equal to the diameter of the bottom of the sample holder 3. During
experiments, a plastic woven sleeve needs to be fitted on the sediment sample disc from the bottom. The plastic woven
sleeve has good permeability and is densely woven to avoid loss of the sediment sample. The woven sleeve is externally
tied with a rubber band for fixing. The sediment sample disc 4 is placed on the sample holder 3 and the bed sediment
sample is laid thereon. The sediment sample disc 4 is transferred into the reaction cylinder 2 through the sample holder 3.
[0030] One of the rubber pipe 7 of the liquid circulating member 6 is sleeved on an outward opening at the bottom of
the liquid collection cylinder 1, as shown in FIG. 3. During experiments, the other rubber pipe 7 is closely attached to
the side wall of the reaction cylinder 2, and the liquid is injected along the side wall of the reaction cylinder 2, to avoid
disturbing the liquid level in the reaction cylinder 2.
[0031] In an actual operating process, if the liquid passes through the sediment sample disc 4 in a natural permeation
mode, that is, the permeation rate is a natural permeation rate (which may be 5310-4 cm/s for common cohesive soil),
the vent holes 5 on the side wall of the reaction cylinder 2 are opened. After the peristaltic pump 8 extracts liquid from
the liquid collection cylinder 1, the internal air pressure and the external air pressure of the liquid collection cylinder 1
are equal, and the pore water permeates and drips into the liquid collection cylinder 1 under the effect of gravity.
Meanwhile, the flow of the peristaltic pump 8 is set to be slightly greater than the permeation flow calculated by using
the formula (1). When the liquid level in the reaction cylinder 2 is too high, the liquid can be discharged into the liquid
collection cylinder 1 through the vent holes 5 on the side wall, and the water level in the reaction cylinder 2 is kept above
the middle position, ensuring that the water pressure on the bed sediment sample is basically unchanged.
[0032] In an actual operating process, if the liquid passes through the sediment sample disc 4 in an accelerated
permeation mode, that is, the permeation rate is an accelerated permeation rate, the vent holes 5 on the side wall of
the reaction cylinder 2 are closed. After the peristaltic pump 8 extracts liquid from the liquid collection cylinder 1, the
pressure in the liquid collection cylinder 1 is reduced to form a negative pressure, and the pore water permeates faster
and drips into the liquid collection cylinder 1 under the negative pressure. With an increase in the flow of the peristaltic
pump 8, the pressure in the liquid collection cylinder 1 is reduced faster to produce a larger negative pressure, which
leads to a greater permeation pressure and a higher permeation rate. The system can operate normally through self-
adjustment of the device. The permeation flow of the peristaltic pump can be calculated according to a set permeation
rate by using the formula (1). In a specific implementation process, the flow of the peristaltic pump is increased slowly,
and the accelerated permeation rate is adjusted according to the permeation capability of the sediment sample.
[0033] In a specific example, experimental parameters are generally selected according to features of bed sediments
collected on-site, so as to determine the laying thickness of the bed sediment sample, the total volume of the liquid for
reaction, and the permeation rate of the liquid. When the liquid permeates in a natural permeation mode, the total volume
of the liquid cannot exceed the volume between the vent holes 5 and the bottom of the reaction cylinder 2 (that is, two
thirds of the total volume of the reaction cylinder), to ensure normal circulation of the liquid. During the specific design
of the size of the reaction cylinder 2, the ratio of the diameter to the depth of the reaction cylinder 2 is set as large as
possible, such that the permeation flow can be increased and the time taken for the liquid to circulate once in the device
is reduced. If a sample is collected by using a columnar sampler on-site, the diameter of the reaction cylinder 2, the
sample holder 3, and the sediment sample disc 4 in the device are determined according to the size of the columnar
sampler. The surface layer of the sediment sample in the columnar sampler can be directly transferred into the sediment
sample disc 4, to obtain the adsorption/desorption characteristic of the undisturbed sediments on-site.
[0034] After the experimental parameters are selected, a method of using the device for measuring the adsorption/de-
sorption characteristic of surface bed sediments on contaminants includes the following steps:

1) preparing a bed sediment sample; according to the set thickness of bed sediments, transferring the bed sediments
of the set thickness into the sediment sample disc 4 fixed with the plastic woven sleeve, or laying the surface layer
of the bed sediment sample collected on-site in the sediment sample disc 4 fixed with the plastic woven sleeve
according to the set thickness of bed sediments for experiment; placing the sediment sample disc 4 on the sample
holder 3, and placing the sample holder 3 in the reaction cylinder 2;
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2) setting the flow of the peristaltic pump 8; if a liquid passes through the bed sediment sample in a natural permeation
mode, opening the vent holes 5 on the side wall of the reaction cylinder 2, and calculating the flow of the peristaltic
pump 8 by using a natural permeation rate according to the formula (1), generally the flow of the peristaltic pump 8
being slightly greater than the permeation flow; if the liquid passes through the bed sediment sample in an accelerated
permeation mode, closing the vent holes 5 on the side wall of the reaction cylinder 2, and calculating the flow of the
peristaltic pump 8 by using a set accelerated permeation rate according to the formula (1), where after the experiment
starts, the flow of the peristaltic pump 8 is slowly increased to a preset value;

3) preparing a liquid of the concentration and volume required by the experiment, injecting the liquid completely into
the reaction cylinder 2, turning on the peristaltic pump 8, and timing the experiment;

4) extracting 10 mL of the liquid from the reaction cylinder 2 by using a needle tube at set times, guiding the extracted
liquid through 0.45 mm aqueous filter membranes; measure the liquid concentration at the set times to obtain an
adsorption/desorption kinetic curve of the bed sediments, and use the difference between the initial and final liquid
concentration to calculate the adsorption/desorption quantity of sediments. After the experiment ends, airdrying and
weighing the bed sediments in the sediment sample disc, to obtain dry weight of the surface bed sediments, such
that the adsorption/desorption quantity of the bed sediments per unit mass or per unit area is obtained, and therefore
the adsorption/desorption characteristic of the surface bed sediments is obtained.

[0035] Particularly, based on the above device, a pore water real-time sampling part can be added in the device. The
obtained liquid is a mixed pore water that permeates downward within a short term (generally a mean value within 5 to
15 minutes, which depends on the capacity of the pore water sampling member and the downward permeation rate of
the pore water), which can obtain the mean concentration of the pore water concentration in the time period.
[0036] The pore water real-time sampling part is arranged in the liquid collection cylinder 1 to implement real-time
concentration measurement of the pore water migrating downward. The pore water sampling part includes a pore water
sampling member 9 and a pore water sampling tube 10. An opening is formed on the side wall of the vessel at the upper
part of the pore water sampling member 9. One end of the pore water sampling tube 10 is retained in the opening on
the side wall of the vessel, and the other end extends out of the device through the vent hole 5 at one side of the reaction
cylinder 2, to facilitate sampling. The diameter of the opening on the side wall of the vessel, the diameter of the vent
hole 5, and the diameter of the pore water sampling tube 10 are consistent, which meets the requirement of air-tightness
in the liquid collection cylinder 1 during accelerated permeation and meanwhile facilitates fixing of the pore water sampling
tube 10.
[0037] The upper part of the pore water sampling member 9 is a wide and shallow vessel of a small capacity, which
stands in the liquid collection cylinder through a middle support rod and a bottom counterweight member. The wide and
shallow vessel, the middle support rod, and the bottom counterweight member are fixedly connected. The wide and
shallow vessel is used for collecting the liquid directly permeating downward from the sample disc 4, and the downward
permeating liquid overflowed from the vessel flows into the liquid collection cylinder 1. The support rod is used for holding
the vessel at the upper part of the liquid collection cylinder 1, to avoid mixing with the liquid permeating downward into
the liquid collection cylinder 1 before. The counterweight is mainly used for fixing the pore water sampling member 9 to
prevent tilting of it due to buoyancy.
[0038] During preparation of the experiment, according to the fact whether the pore water needs to be collected in
real time, the pore water sampling member 9 is placed in or taken out of the liquid collection cylinder 1 before the
experiment starts. The collected liquid reflects the mean concentration of the pore water migrating downward within a
period of time which is determined by the capacity of the pore water sampling member 9. The time t is calculated by
using the following formula:

where V-the volume of the vessel at the upper part of the pore water sampling member; Q-the flow of the peristaltic
pump after liquid circulation is balanced in the device.
[0039] During the actual operation, the pore water sampling part should be added before the injection of liquid into
the liquid collection cylinder 1 and the placement of sediment sample holder 3 in the reaction cylinder 2. The injected
liquid should be prevented from entering the vessel at the upper part of the pore water sampling member 9, to avoid
affecting the mean concentration of the pore water migrating downward at the initial stage of the experiment.
[0040] The batch-type constant-temperature oscillation experiment is a method generally adopted to determine the
adsorption characteristic of sediments at present. However, due to small water-sediment reaction space, the water-
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sediment contact is over sufficient and an apparently larger result is obtained, which has been reported in many articles.
According to the method applied in the device provided by CN 102590479 A, bed sediments can only adsorb contaminants
through ion diffusion, and the thickness of the sediments cannot be less than 5 cm, such that the adsorption effect of
the lower-layer bed sediments is greatly limited and an apparently smaller measurement result is obtained. The balanced
adsorption value of sediments obtained through the device of the present invention is basically between the measurement
values obtained by using the above two methods in the prior art, particularly for fine sediments.
[0041] Besides, the peristaltic pump can enable multiple pipelines to work in parallel. The device has a simple structure
and is easy to fabricate. It can implement batch processing of sediments, and thus can more conveniently and rapidly
acquire an isothermal adsorption curve and the adsorption/desorption capacity that conform to natural features of the
bed sediments.

Example 1

[0042] A bed sediment sample is a sediment column collected on-site from the Huai River, and mucky bed sediments
on the surface layer are taken for measurement of an adsorption kinetic curve and balanced adsorption quantity. Since
the general diameter of a columnar sampler is 9 cm or 12 cm, the diameter of the sediment sample disc can be determined
accordingly. The ratio of the diameter and the depth of the reaction cylinder should be as large as possible. In this
example, the diameter of the reaction cylinder is 13 cm and the height thereof is 9 cm, two thirds of the volume of the
reaction cylinder is 0.8 L, and the diameter of the vent holes on the wall of the reaction cylinder is 1.5 cm; the diameter
of the liquid collection cylinder is 17 cm, and the distance from the bottom of the liquid collection cylinder to the bottom
of the reaction cylinder is 10 cm; the diameter of the sediment sample disc is 12 cm (which is equal to the diameter of
the columnar sampler). The median particle diameter of the sediment sample is 60 mm, the thickness of the sediment
sample in the experiment is 2 cm, and the to-be-adsorbed solute is orthophosphate with the concentration of 2 mg/L
and the volume of 2 L. The part of the liquid exceeding two thirds of the volume of the reaction cylinder is injected into
the liquid collection cylinder through the vent holes. The bed sediment sample is permeated in a natural permeation
mode. The specific implementation includes the following steps:

1) A bed sediment sample is prepared, a sediment column collected on-site within 2 cm of the surface layer is directly
transferred into the sediment sample disc fixed with the plastic woven sleeve, the sediment sample disc is placed
on the sample holder, and the sample holder is placed in the reaction cylinder.

2) The flow of the peristaltic pump is calculated as 3.39 mL/min according to the formula (1), and a value of 3.5
mL/min which is slightly greater than the calculation result of the formula is taken. Since the liquid passes through
the bed sediment sample in a natural permeation mode, the vent holes on the side wall of the reaction cylinder are
opened.

3) 2 L of a phosphate solution with the concentration of 2 mg/L is injected into the reaction cylinder slowly, the
peristaltic pump is turned on, and the experiment is timed. The solution in the liquid collection cylinder enters the
reaction cylinder through the rubber pipes, and the solution in the reaction cylinder passes through the sediment
sample and drips into the liquid collection cylinder, thus forming interaction between the bed sediments and the
circulating solution.

4) 10 mL of the liquid is extracted from the reaction cylinder by using a needle tube at an interval of 4 h, the extracted
liquid is guided through a 0.45 mm aqueous filter membrane, the phosphorus concentration in the supernate is
measured by using Mo-Sb-Vc colorimetry till the measured concentration stays unchanged. The experiment ends
after 72 h, and the bed sediments in the sediment sample disc are air-dried and weighed to obtain the dry weight,
which is 215.4 g, of the bed sediments. The difference between the concentration of the phosphorus liquid at a time
point in the reaction cylinder and that at the initial time point reflects the adsorption quantity of sediments until this
time point, and an adsorption kinetic curve illustrating the change of the phosphorus adsorption quantity of bed
sediments per unit area with time can be drawn accordingly. The difference between the initial and final concentration
of the phosphorus liquid reflects the adsorption quantity of bed sediments, and the adsorption quantity of bed
sediments per unit area under the concentration can be obtained accordingly. The adsorption kinetic curve of bed
sediments per unit area is shown in FIG. 4. The balanced adsorption quantity is 358 mg P/m2, which is 18.7 mg
P/kg if converted into the adsorption quantity of sediments per unit mass.

[0043] In the same working condition, the balanced adsorption quantity of sediments measured by using the batch-
type constant-temperature oscillation experimental method and that measured by using the method applied in the device
provided by CN 102590479 A are compared with the measurement result obtained by using the device of the present
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invention. According to the constant-temperature oscillation experiment (the concentration of sediments is 10 g/L and
the concentration of the phosphorus solution is 2 mg/L), the obtained adsorption quantity of the bed sediments per unit
mass is 81.3 mg P/kg, which is much greater than the measurement result obtained by using the device of the present
invention. According to the method applied in the device provided by CN 102590479 A (the thickness of the bed sediments
is 5 cm, the diameter thereof is 12 cm, and the dry weight thereof is 532 g; and the volume of the phosphorus solution
is 5 L), the obtained phosphorus adsorption quantity of the bed sediments per unit mass is 10.6 mg P/kg, which is
apparently smaller than the measurement result obtained by using the device of the present invention. The measurement
result obtained by using the device of the present invention is between the measurement results obtained by using the
above two devices in the prior art, thus avoiding the problem that the adsorption/desorption quantity of the bed sediments
is too large or too small.
[0044] To draw an isothermal adsorption curve, the diameter of the sediment sample disc needs to be designed small
to facilitate uniform laying of sediments. The peristaltic pump may be a multichannel peristaltic pump. Adsorption ex-
periments are performed under different liquid concentrations to obtain the balanced adsorption quantity, an isothermal
adsorption curve is drawn accordingly, and an isothermal adsorption model is used to calculate adsorption characteristic
parameters.
[0045] As for the desorption experiment of bed sediments, the liquid concentration may be set to zero or an extremely
low value, and the change of the liquid concentration is measured at different time to calculate the desorption quantity
of the bed sediments.

Example 2

[0046] A bed sediment sample is a sediment column collected on-site from the Huai River, and mucky bed sediments
on the shallow surface layer are taken for a phosphorus desorption experiment in an accelerated permeation mode. In
this example, the diameter of the reaction cylinder is 9.5 cm and the height thereof is 10 cm, the center of each vent
hole on the wall is 3 cm away from the top of the reaction cylinder, and the diameter of the vent holes is 0.5 cm. The
diameter of the liquid collection cylinder is 12 cm, and the distance from the bottom of the liquid collection cylinder to
the bottom of the reaction cylinder is 10 cm. The inner diameter of the sediment sample disc is 9 cm (which is equal to
the diameter of a columnar sampler). The pore water sampling member includes a wide and shallow disc, a long support
rod, and a solid columnar counterweight. The diameter of the pore water sampling disc is 8 cm and the height thereof
is 1 cm, and the volume of the sampling disc is 50 ml. The diameter of a sampling hole on the side wall is 0.5 cm, and
the outer diameter of the pore water sampling tube is 0.5 cm, such that the pore water sampling tube can extend out
through the vent hole at one side of the reaction cylinder without affecting the air-tightness of the container. The median
particle diameter of the sediment sample is 15.6 mm, and the thickness of the sediment sample in the experiment is 8
mm, which is selected for experiment because of the highest content of phosphorus in the shallow surface layer of the
bed sediments. The liquid in the experiment is deionized water. Considering the volume taken up by the pore water
sampling member and meanwhile ensuring that the opening on the side wall of the liquid collection cylinder is immersed
in water, the volume of the liquid is set to 0.8 L to enable water circulation. The bed sediment sample is permeated in
an accelerated permeation mode, and the accelerated permeation flow is set to 5 mL/min. The vent hole at one side of
the reaction cylinder is sealed by a rubber plug, and the vent hole at the other side allows the pore water sampling tube
to pass through. The specific implementation includes the following steps:

1) The device is prepared, the pore water sampling member is placed in the liquid collection cylinder, one end of
the pore water sampling tube is retained in the opening on the side wall of the sampling disc, and the other end
extends out of the device through the vent hole at one side of the reaction cylinder, to facilitate sampling; the peristaltic
pump is connected into the device through the rubber pipes; and 0.4 L of water is directly poured into the liquid
collection cylinder (avoiding the pore water sampling disc).

2) A bed sediment sample is prepared. A layer of 8 mm sediment sample at the surface of a sediment column
collected on-site is obtained by using a sampling ring, and it is directly transferred into the sediment sample disc
fixed with the plastic woven sleeve (since the soil layer is thin, a 0.8 mm filter membrane can be placed above the
plastic woven sleeve to prevent loss of fine particles with pore water). The sediment sample disc is placed on the
sample holder, and the sample holder is placed in the reaction cylinder.

3) The natural permeation flow of the bed sediment sample is calculated to be approximately 2 mL/min by using a
permeation flow formula. As the liquid passes through the bed sediment sample in an accelerated permeation mode
and the permeation flow is set to 5 mL/min, the flow of the peristaltic pump is set to 5 mL/min, and the vent hole on
the other side of the reaction cylinder is closed.
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4) The remaining 0.4 L of deionized water is injected into the reaction cylinder slowly, the peristaltic pump is turned
on, and the experiment is timed. The solution in the liquid collection cylinder enters the reaction cylinder through
the rubber pipes, and the solution in the reaction cylinder passes through the sediment sample and drips into the
liquid collection cylinder, thus forming interaction between the bed sediments and the circulating solution.

5) A needle tube is inserted into the pore water sampling tube to extract 25 mL of a pore water sample at 0.25 h,
24 h, 48 h, 72 h, 96 h and 120 h (the volume of the sample is high due to its low concentration), and the sample
reflects the mean concentration of the pore water within 10 min before sampling. Besides, 10 ml of liquid in reaction
cylinder (overlying water) is also extracted at those time point. The extracted solution is guided through a 0.45 mm
aqueous filter membrane, and the phosphorus concentration in the supernate is measured by using Mo-Sb-Vc
colorimetry. The buffering effect of the bed sediments on the phosphorus is obtained through comparison of the
concentration of the overlying water and pore water.

[0047] After the experiment ends, the bed sediments in the sediment sample disc are air-dried and weighed to obtain
the dry weight, which is 47.3 g, of the bed sediments. According to the concentration change of the pore water and
overlying water at different time points, a phosphorus release curve of the bed sediments interacting with the deionized
purified water can be obtained preliminarily. The difference between the initial concentration and the final concentration
of the overlying water when the experiment ends reflects the desorption quantity of the bed sediments, and the desorption
quantity of bed sediments per unit area under the concentration can be obtained accordingly. The change of the desorption
quantity of the bed sediments per unit area with time is shown in FIG. 7. When the experiment ends, the desorption
quantity is 11.3 mg P/m2, which is 1.52 mg P/kg if converted into the desorption quantity of sediments per unit mass.
[0048] An experiment is performed in a cylindrical column with the inner diameter of 9 cm under the same working
condition, in which the thickness of the surface bed sediments is 8 mm and the volume of the deionized water is 0.8 L.
The experimental result is compared with the measurement result obtained by using the device of the present invention.
The comparison result is shown in FIG. 7. The bed sediments in the cylindrical column remain in a release state, and
the obtained desorption quantity of the bed sediments per unit mass is 2.96 mg P/kg, which is nearly twice as much as
the measurement result obtained by using the device of the present invention. The adsorption characteristic of the bed
sediments obtained through the device of the present invention is that the bed sediments release first and adsorb again
when the liquid concentration is high, thus forming a dynamic adsorption/desorption process. Therefore, more adsorp-
tion/desorption characteristics of sediments can be obtained through the device of the present invention, and the buffering
mechanism of bed sediments in natural rivers on various types of contaminants can be obtained accordingly.
[0049] The parts not described in the present invention are the same as those in the prior art or are implemented by
using the prior art.
[0050] The foregoing embodiments merely describe the technical idea of the present invention, but are not intended
to limit the protection scope of the present invention. Any modification made based on the technical solutions and
according to the technical idea provided by the present invention falls within the protection scope of the present invention.

Claims

1. A device for measuring the adsorption/desorption characteristic of surface bed sediments on contaminants, com-
prising a sediment sample disc (4), a sample holder (3), a reaction cylinder (2), a liquid collection cylinder (1), and
a liquid circulating member (6) from inside to outside, the liquid circulating member (6) consisting of rubber pipes
(7) and a peristaltic pump (8), wherein the liquid collection cylinder (1) is a cylinder with a reaction cylinder (2) in
the upper part, the upper surface of the reaction cylinder (2) is an opening on the upper surface of the liquid collection
cylinder (1) and the outer wall of the reaction cylinder (2) is the inner wall of the liquid collection cylinder (1); the
reaction cylinder (2) has an opening on the bottom and is suspended in the liquid collection cylinder (1), the distance
from the bottom of the reaction cylinder (2) to the bottom of the liquid collection cylinder (1) is greater than a half of
the overall height of the liquid collection cylinder (1), and vent holes (5) are provided on the wall of the reaction
cylinder (2); the sample holder (3) is fitted in the reaction cylinder (2) and has a frame structure, the bottom of the
sample holder (3) is hollow-out and is connected to the opening on the bottom of the reaction cylinder (2); the
sediment sample disc (4) is placed on the sample holder (3), and is a hollow cylinder with its diameter being equal
to the diameter of the bottom of the sample holder (3); the two rubber pipes (7) extend from the peristaltic pump (8),
one of the rubber pipes is connected to the bottom of the liquid collection cylinder (1), and the other is connected
to the wall of the reaction cylinder (2) and is closely attached to and fixed on the wall; the liquid in the reaction
cylinder (2) on the upper part passes through the sediment sample and enters the lower part of the liquid collection
cylinder (1), while the liquid in the liquid collection cylinder (1) enters the reaction cylinder (2) on the upper part
under the power provided by the peristaltic pump (8), thus forming water circulation in the device.
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2. The device for measuring the adsorption/desorption characteristic of surface bed sediments on contaminants ac-
cording to claim 1, wherein the diameter of the opening on the bottom surface of the reaction cylinder (2) is smaller
than the diameter of the bottom surface of the sample holder (3) and the latter is smaller than the diameter of the
opening on the top surface of the reaction cylinder (2), such that the bottom of the reaction cylinder (2) supports the
sample holder (3) and is closely connected to the bottom of the sample holder (3), and thereby, the liquid in the
reaction cylinder (2) completely permeates into the liquid collection cylinder (1) through the bottom of the sediment
sample disc (4).

3. The device for measuring the adsorption/desorption characteristic of surface bed sediments on contaminants ac-
cording to claim 1, wherein two vent holes (5) are symmetrically provided on the wall of the reaction cylinder (2) and
are two thirds of the height of the reaction cylinder away from its bottom.

4. The device for measuring the adsorption/desorption characteristic of surface bed sediments on contaminants ac-
cording to claim 1, wherein a plastic woven sleeve is fitted on the sediment sample disc (4) from the bottom, and is
externally tied with a rubber band.

5. The device for measuring the adsorption/desorption characteristic of surface bed sediments on contaminants ac-
cording to claim 1 or 3, wherein the permeation rate of the sediment sample is controllable through control of the
opening/closing of the vent holes (5) on the side wall of the reaction cylinder (2) and the flow of the peristaltic pump
(8), such that the permeation pressure of the bed sediments is controllable.

6. A method of using the device for measuring the adsorption/desorption characteristic of surface bed sediments on
contaminants according to claim 1, comprising the following steps:

1) preparing a bed sediment sample; according to the set thickness of bed sediments for experiment, transferring
the sediment sample to the sediment sample disc (4) fixed with the plastic woven sleeve, or laying the surface
layer of bed sediment sample collected on-site in the sediment sample disc (4) fixed with the plastic woven
sleeve according to the set thickness of the bed-load sediments for experiment; placing the sediment sample
disc (4) on the sample holder (3), and placing the sample holder (3) in the reaction cylinder (2);
2) setting the flow of the peristaltic pump (8); if a liquid passes through the bed sediment sample in a natural
permeation mode, opening the vent holes (5) on the side wall of the reaction cylinder (2), and calculating the
flow of the peristaltic pump (8) by using a natural permeation rate according to a formula below, generally the
flow of the peristaltic pump (8) being slightly greater than the permeation flow; if the liquid passes through the
bed sediment sample in an accelerated permeation mode, closing the vent holes (5) on the side wall of the
reaction cylinder (2), and calculating the flow of the peristaltic pump (8) by using a set accelerated permeation
rate according to the formula below, wherein after the experiment starts, the flow of the peristaltic pump (8) is
slowly increased to a preset value;
the flow Q of the peristaltic pump (8) is calculated by using the following formula: 

 where Q-the flow of the peristaltic pump, mL/min; d-the inner diameter of the sediment sample disc, cm;
v-the permeation rate, cm/s, the natural permeation rate being preliminarily selected as 5310-4 cm/s;
3) injecting the prepared liquid for reaction completely into the reaction cylinder (2), turning on the peristaltic
pump (8), and timing the experiment;
4) extracting 10 mL of the liquid from the reaction cylinder (2) by using a needle tube at set times, guiding the
extracted liquid through a 0.45 mm aqueous filter membrane; measuring the liquid concentration at these times
to obtain an adsorption/desorption kinetic curve of the bed sediments, and using the difference between the
initial and final liquid concentration to calculate the adsorption/desorption quantity of sediments; after the ex-
periment ends, airdrying and weighing the bed sediments in the sediment sample disc (4), to obtain dry weight
of the surface bed sediments, such that the adsorption/desorption quantity of the bed sediments per unit mass
or per unit area is obtained, and therefore the adsorption/desorption characteristic of the surface bed sediments
is obtained.

7. The device for measuring the adsorption/desorption characteristic of surface bed sediments on contaminants ac-
cording to claim 1, wherein the device is further provided with a pore water real-time sampling part comprising a
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pore water sampling member (9) and a pore water sampling tube (10); the upper part of the pore water sampling
member (9) is a wide and shallow vessel of a small capacity, which stands in the liquid collection cylinder through
a middle support rod and a bottom counterweight member; the wide and shallow vessel, the support rod, and the
counterweight member are fixedly connected, the wide and shallow vessel is used for collecting the liquid directly
permeating downward from the sample disc, the middle support rod is used for holding the vessel at the upper part
of the liquid collection cylinder, and the bottom counterweight is mainly used for fixing the pore water sampling
member; an opening is formed on the side wall of the vessel at the upper part of the pore water sampling member
(9), one end of the pore water sampling tube (10) is retained in the opening on the side wall of the vessel at the
upper part of the pore water sampling member (9), and the other end extends out of the device through the vent
hole (5) at one side of the reaction cylinder (2); the diameter of the opening on the side wall of the vessel, the
diameter of the vent hole (5), and the diameter of the pore water sampling tube (10) are consistent.

8. The method of using the device for measuring the adsorption/desorption characteristic of surface bed sediments
on contaminants according to claim 6, further comprising a step of preparing the device before preparing the bed
sediment sample, wherein the pore water sampling member is placed in the liquid collection cylinder, one end of
the pore water sampling tube is retained in the opening on the side wall of the vessel at the upper part of the pore
water sampling member, and the other end extends out of the device through the vent hole at one side of the reaction
cylinder; the peristaltic pump is connected into the device through the rubber pipes; and water is directly poured
into the liquid collection cylinder while avoiding the wide and shallow vessel at the upper part of the pore water
sampling member.
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